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Abstract

The tree, M. oleifera (Moringaceae), is cultivated widely around the world and used for various purposes one of
which is as a feed supplement to livestock The aim of this project is to evaluate the effect of Moringa oleiera on
the liver and kidney. Twenty (20) adult wistar rats were used sand were divided into four groups. Group I which
is control received only feed and water. Groups 2, 3 and 4 were administered with 400mg/kg 600mg/kg and
800mg/kg Moringa oleifera respectively. The rats were sacrificed by chloroform anaesthesia . An abdominal
dissection was carried out to expose the major blood vessels and internal organs and blood was collected with
the aid of a needle and syringe by cardiac puncture. Biochemical analysis; Alkaline phosphate and creatinine;
haematological analysis and tissue processing was carried liver and kidney. The result showed there was a
significant increase in haematological indices, significant decrease in serum creatinine level, no significant effect
on alkaline phosphate. This study suggests that Moringa oleifera is useful in maintaining the haematological
indices and has no untowards effect on the kidney and liver.
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INTRODUCTION

Plants have played a significant role in maintaining human health and improving the quality of human life for
thousands of years and have served humans well as valuable components of medicines, seasonings, beverages,
cosmetics and dyes (Agaie, 2004). Herbal medicine is based on the premise that plants contain natural
substances that can promote health and alleviate illness (Newman, 2000). One such plant, Moringa oleifera
Lam., (Family: Moringaceae) is a multipurpose tree, used as vegetable, spice, a source of cooking and cosmetic
oil and as a medicinal plant (Fahey, 2005; Fuglie, 1999). It is known as Drumstick in English, Zogallagandi in
Hausa, Zogali in Nupe, Okwe oyibo in Igbo, Ewe igbale in Yoruba (Mann, 2003; Keay et al., 1964). All parts of
the Moringa tree are edible and have long been consumed by humans. The rapid increase in consumption of
herbal remedies worldwide has been stimulated by several factors, including the notion that all herbal products
are safe and effective. However, over the past decade, several news-catching episodes in developed communities
indicated adverse effects, sometimes life-threatening, allegedly arising as a consequence to taking herbal
products or traditional medicines from various ethnic groups. Despite the popular use of Moringa oleifera for
treating various disorders, there is limited or no scientific data available regarding safety aspects of this remedy,
nor are there any documented toxicological studies that can be used to ascertain the safety index of its herbal
preparation (Awodele, 2010).Toxicity testing animals is commonly used to assess potential health risk in humans
caused by intrinsic adverse effects of chemical compounds/plants extracts (Afolayan, 2009). Therefore, this
present study aimed to carry out extensive toxicological evaluation of the ethanolic leaf extract of Moringa
oleifera on Wistar albino rats.

Moringa Oleifera

Plant Description

Moringa oleifera Lam (syn. M. ptreygosperma Gaertn.) is one of the best known and most widely distributed
and naturalized species of a monogeneric family Moringaceae (Nadkarni, 1976; Ramachandran et al., 1980). The
tree ranges in height from 5 to 10 m (Morton, 1991). It is found wild and cultivated throughout the plains,
especially in hedges and in house yards, thrives best under the tropical insular climate, and is plentiful near the
sandy beds of rivers and streams (The Wealth of India, 1962; Qaiser, 1973). It can grow well in the humid
tropics or hot dry lands, can survive destitute oils, and is little affected by drought (Morton, 1991).

It tolerates a wide range of rainfall with minimum annual rainfall requirements estimated at 250 mm and
maximum at over 3000 mm and a pH of 5.0-9.0 (Palada, 2003). In the Philippines, it is known as ‘mother’s best
friend’ because of its utilization to increase woman’s milk production and is sometimes prescribed for anemia
(Estrella et al., 2000; Siddhuraju, 2003).

Preparation of Plant Materials
The plants collected were spread on a clean surface and allowed to air dry under room temperature for two
weeks. The dried Moringa leaves were grinded to powder form using electric grinding machine and weighed
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(100g).

Ethanol Extraction of Plant
The 100g powdered Moringa oleifera was soaked in methanol of 750ml for 72hrs.The extract was obtained using
crude maceration method of extraction. The solvent was extracted under heat using a multi-heating mantle and

pressure and a paste like extract was obtained and oven dried to complete solid and grinded to powder. (Ajibade.
et al, 2012).

Statistical Analysis

The results were expressed as Mean + SEM (standard error of the mean) and statistical significance of the
treatment effect was analyzed using the student’s t-test statistics (Turkey HSD t-test), one way analyses of
variance (ANOVA), followed by post Hoc Turkey’s test for multiple comparison, using software social science
(SPSS) version 20 windows software and significance at p values < 0.05 while P value >0.05 were considered to
be statistically non-significant.

RESULTS
Weight
Table 1: Effect of Ethanolic Extract of Moringa oleifera on Weight of Wistar Rats
Group Treatment WT WT Ist WT 2" WT Kidney WT Liver WT
Design Initial Wk Wk 3" Wk
1. Control 123.00+ 131.25+ 138.25+ 145.00 0.97 4.68
11.23 17.29 17.29 + + +
14.72 0.29 0.05
2. 400mg/kg 168.25+ 204.75+ 201.75+ 195.50 0.89 5.58
33.23" 56.22° 38.41° + + +
36.53" 0.26 1.37°
3. 600mg/kg 156.00+ 173.88+ 187.00+ 193.75 0.93° 5.03
16.57% 35.30° 41.87* d + +
34.73* 0.32° 0.25
4. 800mg/kg 178.75+ 178.25+ 190.00+ 196.25 0.71 6.90
14.93* 14.68" 23.81° + +
30.92* 0.20° 1.00*

The mean difference is significant at P=0.05 level, n=5

WT represent weight, WK represent week

a=values are significantly different from control at P< 0.05
b=values are not significantly differently from control at P< 0.05

Haematological Parameters
Table 2: Effect of Ethanolic Extract of Moringa oleifera on Haematogical Parameter of Wistar rats

Group Dose Haematological Parameters
PCV% HB % WB CTOT 'AL RB CTTOT 'AL
Cells/mm’® Cells/mm’
1.Control - 42.25+ 6.55 15.06+2.20 3450+46.58 7.54%0.54
2. 400mg/kg 46.75+5.56° 15.57+0.06°  3575+36.40° 7.79+0.93°
3. 600mg/kg 50.25+2.87" 17.00+1.05°  3550+58.23" 8.50+0.52"
4. 800mg/kg 47.63+4.73° 15.93+1.14°  3875+94.65" 8.04+0.57°

The mean difference is significant at P=0.05 level,
Values are means * standard deviation (n=5 at each group)
b=values are not significantly differently from control at P< 0.05
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Biochemical Analysis
Table 3: Effect of Ethanolic Extract of Moringa oleifera on Biochemical Parameter of Wistar rats

Group Dose Biochemical Parameters
Creatinine (mg/dl) Alkaline Phosphatase (mg/dl)
1.Control 0.88 £0.10 19.0043.16
2. 400mg/kg 0.75+0.06 21.00 +4.08"
3. 600mg/kg 0.75+ 0.06 20.50 +2.38°
4. 800mg/kg 0.72+ 0.09° 19.25 £2.63

The mean difference is significant at P=0.05 level,

Values are means + standard deviation (n=5 at each group)

a= values are significantly different from control at P< 0.05

b= values are not significantly different from control at P< 0.05

Histology of the Kidne

Plate A: The section of the kidney shows normal Glomerulus, Renal Tubulus. Stained H and E mg x 100.
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Plate C: The section of the kidney shows the fixtures of Renal Capsules (RC), Glomerulous and the Renal
Tubulus. Stained with H and E, mg x 100.

Plate D: The section of the micro-graph shows the histology fixtures of Glomerulus (G) and Renal
Tubulus (RT). Stained H and E mg x 100.
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Plate E: The section of the liver shows Central Vein (CV), Nucleus (N), Sinusoids(S), Hepatocytes (H).
Stained H and E. mg x 400.
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Plate F: The section of the liver show in an the Sinusoids. Stained H and E mg x

400.
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Plate G: The section of the liver shows congestion the Central Vein, Hepatocytes and Sinusoids. Stained H
and E mg x 400.

"

Plate H: The section of the liver shows Hepatocytes, Central Vein, Nucleus and the Sinusoids. Stained H
and E mg x 400.

Interpretation of Results

In table 1, statistical evaluations reveal that from first week of administration of ethanolic leaf extract Moringa
oleifera the animals to the four week before sacrificing the animal, there was a significant change in the weight
of the animal when group I (control) was compared with group II, III and I'V.

However, in table 2, the HB, white blood cell total and red blood cell count were within the normal
range and there was significant (P<0.05) increase in pack cell volume in group II, III and IV when compared
with control. Beside similar trends as observed in PCV was also recorded for HB, white blood cell total and red
blood cell count.

More so, in table 3, for the biochemical parameters statistical analysis showed that the ethanolic leaf
extract of Moringa oleifera recorded significant (P<0.05) decrease for Creatinine level in all of the treatment
groups (I, II and III) when compared with group one. But there was no significant change in alkaline
phosphatase in all the treatment groups (I, II and IIT) when compared with controls.

The result of the effect of the ethanolic extract of M. oleiferia leaves on the histology of the liver and
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kidney.

In plate A-D in the liver and plate E-H in the kidney, there was no visible lesion or disease observed.
But in figure 2 of the dose of 400mg/kg, there is dilation of the central vein and slight discontinuation of
hepatocyte which are large polyhedral cells. The sinusoid empties into the central vein line by flat endothelial
cells and nucleus. In figure 3 of 600mg/kg shows congestion at the central vein. Sinusoid empties into central
vein and the hepatocytes appear normal. In figure 4 with 800mg/kg dose, there was dilation around the nucleus.
In the Plate A-D (kidney), the glomerula supported by intact membrane between which are numerous tubules
lined by low cuboidal epithelium and blood vessels.

DISCUSSION AND CONCLUSION

The tree, M. oleifera (Moringaceae), is cultivated widely around the world (Odee, 1998;) and used for various
purposes one of which is as a feed supplement to livestock (Fadiyimu et al., 2010). The effect of ethanolic leaves
extract of M. oleifera on haematological parameters was evaluated, analyzed and interpreted. The assessment of
haematological parameters is a biomarker for evaluating the haematotoxic potential of the extract in area of
pharmacognosy increase recorded for PCV and HB, WBC r1orar and RBC count levels for group I, II and III
weight following the administration of ethanolic leaf extract of M. oleifera . This suggests that the extract
contain some bioactive constituents or phytoconstituents which should have imposed or boosted haematopoietic
activities. It is also supported by the fact that M. Oleifera leaf is rich in terms of nutritional value. Studies have
shown that the leaf of M. oleifera is an outstanding source of vitamin A, B, C and also among the best plant
source of minerals like iron and it is reportedly prescribed for anaemia and lactating mothers in the Philippines
and also an excellent source of protein, this is agreement with the findings of, David, et al., (2007), Auwal, et al.,
2013, Ewuola, 2012 and Hisham, et al., (2012) who recorded an increase in haematological indices in their
research using ethanolic extract of Moringa oleifera on rats and rabbits.

Also, the body weights of the rats were significantly increased all through the fours week of the
experiment. The increase in the body weight of rats might be due to the fact that M. oleifera is rich in amino
acids, vitamins and minerals particularly iron (Subadra et al., 1997; Faye, 2011). The significant increase in body
weights of rats might also be attributed to captivity, where energy expenditure is minimal. This is agreement
with the findings of Hisham, 2012 and Ujah, 2012 who also recorded increase in body weight of rats.

The liver is a vital organ in vertebrates and other animals. It is used in the elimination and
detoxification of harmful biochemical waste products and toxins. It plays key role in the synthesis of
biochemicals that are very vital in body metabolism. The kidney is an important organ of regulation in mammals.
They are essential in the urinary and homeostatic function.

The renal and hepatic function of the rats was assessed by serum creatinine and alkaline phosphatase
respectively. The results of ethanol leaf extract of Moringa oleifera on serum creatinine concentration in mice
showed a significant decrease (p<0.05) in serum creatinine concentration in groups (I, II and III). This is
agreement with Ugwu (2013) who recorded a decrease in serum Creatinine when Moringa oleifera diet was fed
on rats. Also, the decrease in creatinine level in group IV (800mg/kg) is in accordance with the finding of
(Ajibade, 2012) who recorded a decrease in creatinine level at a dose of 800mg/kg when extract of Moringa
oleifera seed was administered to rats. The effect of ethanol leaf extract of Moringa oleifera on alkaline
phosphatase activity in mice showed no significant different (p<0.05) in alkaline phosphatase in the entire group.
Non significant (p>0.05) effect of Moringa oleifera and alkaline phosphatase (ALP) is an indication that the
treatments have no untoward effect on the rats. This is agreement with the findings of Terzungwe (2013) who
observed no effect of Moringa oleifera on alkaline phosphatase effect on the health status of the rabbits. Alkaline
phosphatase is present in all the tissues throughout the body, but is particularly concentrated in the liver, bile
duct, kidney, bone and the placenta. It is therefore not a specific liver marker.

The histological result of ethanolic extract of Moringa oleifera at doses (400mg/kg. 600mg/kg and
800mg/kg) on the liver and kidney did not show any visible lesion or disease which implies that administration
of M. oleifera is non-toxic to animals at low and high doses.
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